
theresultsoftestingfortheD鱒Il。）redcellantigen／meD鱒1l。）typeshall  

bedeterminedwithanti－D（anti－R血。）reagents．  

Withthehi9h－Strengthantiseraandsensitivetechniquesnowavailabte，itis  
USUa11yconsideredunnecessarytousetheDUtestifthecellsarefoundtobe  
D－negativeinroutinetesting．   

74 斤edceJJs  

Wholebloodforthepreparationofal1componentsshallbecollectedas  
describedinPartA，SeCtion5，andtestedasdescribedinPartB，SeCtion7．2，  

Red cells shallbe processedunder aseptlC COndition皇and whenever  
POSSibleinaclosed s）●stem・rme Steri1ityofal1components shaube  
maintainedduringprocessingbytheuseofaseptictechmiquesandsterile  
PyrOgen－freeequlPment．Themethodsshaubeapprovedbythenational  
COntrOlauth0rity，andawrittendescriptionoftheproceduresshal1be  
Preparedforeachproduct，COVenngeaChstepmproductionandtestmg．  
ProposalsforanyPrOCeduralmodi丘cations shallbesubmittedto the  
nationalcontrolauthorityforapprovalbeforetheyareimplemented．  

Thefouowingmaybepreparedfortherapeuticpurposes（seepages40－41  
brde丘山山）nS）：  

● redcells；  

● redce11ssuspendedinadditivesolution；  
● mOdifiedredcells：  

－redce11s，leukocyte－depleted；  

－redcells，1eukocyte－pOOr；  

－ redcells，WaShed；  
－ redcells，丘ozen；  

－redcells，deglycerohzed・  

74．1ルーe納odsandl血油唱Ofsepara†わn  

Redce11sshallbepreparedfromwholebloodco11ectedinplasticbagsorin  
glassbottles・  

Mulliple－Plaslic－bag systems with steriJe docking devices are preferabre  
becauselhey minimize the risk o†rnicrobiaIcontamination by providing  

COmP）ete吋C）osedsystems．Theya「eeasytohand（eandaredjsposable．The  
USeOfgJassbott（esischeape「bulhasthedis己d＼′antagethatthesystemjsthen  
anopenorvented one．soミhatseparation mustbecarriedoutunderstrictJy  

asepticconditionsinster童IeroomsorlamirTar・f：ov／Cab≡netsandmicrobioIog（Cal  

monitorlnglSneCeSSaTy．Thesanle COnditionsalsoapplytotheseparation  

PrOCedurewhenpIasrnaistransferredfromdisDOSabIesLngJep［asticbagsto  

SeParateCOntainers．  

Allsurfacesthatcomeintocontactwiththebloodcellsshaubesterile，  
biocompatibleandpyrogen－free・Ⅱanopenplastic－bagsystemis11Sed，i．e．  
thetransfercontainerisnotintegrallyattachedtothebloodcontainerand  
thebloodcontainerisopenedafterbloodcollection，theplasmashallbe  
Separatedfrom（hecellsunderconditionssuchthattheoriginalcontainer   
iskeptunderpositivepressureuntdithasbeensealed・Iftheseparation  

63  

ー55－   



procedureinvoIvesaventedsystem，i・e・ifanairwaylSinsertedintothe  
containerforwithdrawaloftheplasma，theairwayandventshallbesteri1e  
andconstructedsoastoexcludemicroorganisms．  

In some countries．the steriIity of products preparedin open systemsis  
monitoredbytestingasampJeofatleast2％oftheunits・Thenationalcontrol  
authorityshou（dapp（OVethesystemused・  

Thehalcontainersforredce11s（butnotnecessarilymodiAedredcells）  
Sha11bethecontainersinwhichthebloodwasoriginal1ycollectedor  
satellitecontainersattachedinanintegralmanner．Ifpilotsamplesare  
detachedfromthebloodcontainerduringremovalofanycomponent，  
SuChsamplesshallbereattachedtothecontainerofredcells・Theremoval  
andreattachmentofthepilotsamplesshal1berecordedconsplCuOuSly  
（南瓜asignature）onthelabeloftheunit・The丘nalconやnersforal］other  

COmpOnentSShallmeettherequlrementSforbloodcontalnerSglVeninPart  
A，SeCtion5，2．Ⅱthe丘nalcontainerdiffersfromthecontainerinwhichthe  
bloodwasoriginauycollected，itshal1begivenanumberorothersymbol  
toidentifythedonor（S）ofthesourceblood・Wheneverappropriate，the  

secondaryGnalcontainershallbesim封arlylabelledwhileattachedtothe  
primary final container. 

netimingandthemethodofseparation（Centrifugation，undisturbed  
sedimentation or a combinadon ofthe two）wi11depend onthe  
COmpOnentS tO be prepared fromthe donation，When plateletsand  
COagulationfaqtors arebeingprepared fromthe same donation，the  
componentsshallbeseparatedassoonaspossibleafterwithdrawalofthe  
bloodfromthedonor．  

Separationshou［dpreferablybeeffectedvvithin8hofblooddonation・  

When pIateletsand coagu［ation factorsareto be prepared．itisespecialIy  
importantthatthevenepuncture be performedin such away asto cause  
minimaJtissuedama9eSOaStOPreVenttheinitiationofcoagulation・Theb）00d  

ShouJdfJowfreelywithoutinterruptionandasrapidlyaspossible，andbemixed  
thoroughlywiththeanticoaguIant．  

Ifp）ateletsaretobepreparedfromaunitofwholeblood，thebloodshal1be  
keptatatemperatureof20－240Cforupto8hunti1theplatelet－rich  
plasmahasbeenseparatedfromtheredbloodcens・  

Redce）1smaybepreparedeitherbycentrifugadonorbyundisturbed  
Sedimentationbeforetheexpkydateoftheonglnalwholeblood・Blood  
Ce皿sshal1beseparatedbycentrifugationinamannerthatwi11notincrease  
thetemperatureoftheblood．  

SedimentationjstheleastexpensivemethodforseparationofredbIoodceLIs  
anddoesnotrequlreSPeClalequIPment・  

Repeated washing wilh saline and centrifu9ationand fi）tration are used to  
reducethe numberofleukocylesand plateletsandthevo（UmeOftrapped  
Plasmainredce11s．Frozenredce＝safterthawingareaJsorepeatedlywashed  
WithspeciaIsoIutionstoremovecryoprotectiveagentswhiLea．sopreventing  

haemoIysIS．  
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74．2白ゆγ由胎   

Theexpirydateofwholebloodandredcellspreparedinaclosedsystem   
frombloodcollectedinacid－Citrate－glucoseorcitrate7hosphate－glucose   
lSgenera11y21daysaftercollection・Thetimeofremovalofplasmaisnot  
relevant tO theexpiry date ofthe red cells when theintegrityofthe  
COntainerisnotcompromised．  

Theshetトl侮ofstoredb100dhasbeenextendedto35daysbyco＝ectinglhe  
b100dinacid－Citrate－giUCOSeSUPPlemented＼，／ithO．5mmol／Iadenineorina  
mixtureofO・5mmot／1adenineandO・25mmoi／1gua＝OSinewithextraglucose，  

andto42daysbyaddjngasoJutioncontaEnJngadenine，gJucoseandmannitoL  
Recentstudiesindicatethatitmayalsobe possjbletoextendtheshe…fe  
Of stored b100d to35days by co‖ectlngitln Citrate－PhosphateqgIucose  

SUPPlemenledwithO・25mmol／）adenineandextragEucose．  

WhenredceL（sareprepared、Vithveryhigherythrocytevotumefractions，an  
expJry date14days a什er collectionis recommendedin some countries  

because the ce＝s may become glucose－deficient after this tirne．The  

erythrocyte voIume fractjon of red ceJIs coHectedin cit｛ate－Phosphate－  

glucose－adenineshouIdnotexceedO■9i†lheexpirydateismorethan21days．  
aftercoJ‡ection＿  

TheusefuJnessofacid－Citrate－glucoseislimitedbytheslgnificantreductionin  

CellviabjlitywhenthevoJumeofce”scouectedissrnau，WhichisuneNOidabte  
forsomedonations．  

Providedthat steri1ityis maintained，the shelfqlife ofred cellsis not  
innuencedbythemethodofseparationused・However，ifanopenSyStem   
isusedthatdoesnotmaintainsteri1itv・theexpirydateshallbe24hafter  
Separationandthece11sshouldbe11Sedassoonaspossible・Redcellsand  
Wholebloodshouldbestoredat5±30CandtraJISPOrtedwithweticein   
insulatedboxesat5±3OC・Careshouldbetakennottoplacecontainers  
directlyonice．  

Ref「igeratedwholebloodandredcellsw川warmuprapidLyvvhenpIacedat  
roomtemperalure・Everyeffortshould be madetolimitthe periodsduring  
WhichtheproductsarehandIedatarnbienttemperaturesinordertopreventthe  
temperaturefromTisIngabovelOOCuntiltheyareused．  

74．3 ∧イOd／〟ed√edce〟s  

尺gdce恥お“たoc）′絶一句坤如偏止血ce恥J蝕た0り′絶ゃ00r  

Becauseofthepossib冊yofreactions，SOmeCOUntriesrequlrethatredce”s  

COntainlessthan2％oftheleukocylesoftheorJglnalwholebEood．  

Leukocyte depletion may be achjeved by buft〉トCOat rernOVaF，freezing and  

WaShing．orbywashingalone．  

Leukocyle－POOrred－Ce！lconcenlratesarep：eParedbyfiJtration．  

Redcelh棚Shed・Redcellscanbe、、′aShedbvmeansofinterruptedor  
COntinuous一flowcentrifugation．Ifthe丘rstofthesemethodsisused，the  
WaShingprocedureshallberepeatedthreetimes．  

Centrifugation shourd be carried outin refrigerated centrifuges．1f such  
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equIPrTlentisnot訓aiIabIe，thewashjngsolutionshouldhaveatemperatureof  

5土30C．  

Red ce‖s can also be washed by meansof reversibEe agg10meration and  

SedimentationuslngSUgarSOlutions．  

WashedredceJ！sshouJdbetransfusedassoonaspossjbleandinanycasenot  

laterthan24hafterprocessJngifpreparedinanopensysternthatdoesnot  

maintainsteriIity；UnlessthenationaJcontrolauthorityhasspecifieda10nger  

Shelf－1ife．Theyshout¢bestoredalalLtimesat5士30C．  

Requirements for p山）t Samples，labels and storage and transport  
temperatt）reSarethesameasthoseforunmodiBedredcells・  

Redce恥ノわzenandTedceLLs，砂erD勉edRedceuslessthansixdaysold  
areusua11yselectedforfreezlnglnOrdertominimizelossofyielddueto  
haemolysisdu血gprocess叫g．  

Frozenredcellsareredcellsthathavebeenstoredcontinuouslyatlow  
temperatures〔650Corbelow）inthepres甲CeOfacryoprotectiveagent・  

Theredcellsmustbewashedtoremovethecryoprotecdveagentbefore  
usefortransfusion．nemethodsofpreparation，StOrage，dlawingand  
WaShing used should be such as to ensure that atleast70％ofthe  
transfusedcellsareviable24ha血ertranSfusion．Storageattemperatures  
below－650Cisusuallynecessarytoachieve70％recovery．  

ThecryoprotectiveagentinmostcommonuseisglyceroJ．Thetemperatureof  

StOrageShourdbebetween－650Cand－1600C，dependingontheglyceror  
COnCentrationused．  

Theshelf－1ifeoffrozence＝sbe10W－65OCjsa＝eastthreeyearsandmaybe  
much10ngerUndercertaincircumstances，butthereconstituted（thawedand  

WaShed）redcellsshouldbeusedassoonaspossibLeandnotIaterthan24h  
afterthawlngUnlessacIosedsysternisused． 

FrozencelJsa（eUSuallyshippedinsolidcarbondioxide（“dryice”）orliquid  
nitrogen，dependingupontheg）yceroIconcentrationused．Deglycerotizedred  
Ce＝sshouJdbestoredatatemperatureo‖ト60Candshippedat5土30C．  

Requirementsforpilot samples andlabels arethe same aSthosefor  
unmodifiedredce山s．  

75触ma   

Single－donorplasmashal1beobtainedbyplasmapheresisorfrommitsof  
WholebloodthatcomplywiththerequlrementSOfPartA，SeCtion5，and  
PartB，SeCdon7．2．  

Fresh－frozenplasmaandfrozenplasmashouldbestoredincarefu11y  
monitoredfreezersequlPPedwithrecordingthermometersandaudioand  
visualalarms to glVe Warnlng Of mechamicalor electrical払ilure．If  
refrigerationisintermptedforlongerthan72handthetemperaturerises  
above－5OC，theproductmaynolongerbeconsideredasfresh－frozen  
plasma，althollghtestingmayindicatethatreasonableamountsoffactor   
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VIⅡremainiftheplasmahasnotbecomeliquid．RepeatedthawingaLnd  
freezing may cause denaturation of plasma constituents and cause  
Prekanikreinactivation・   

75．1PJas仰a，什esわー〝oze〃   

Fresh－frozenplasmashal1bepreparedbyseparatingplasmafromwhole  
bloodandfreezlngltrapidlywithin8hofcouection．  

JdeaIJY fresh－frozen plasrnashouJd be p「epared by rapidfreezing ustng a  
COmbinationofsolidcarbondioxideandanorganicsotventsuchasethanol．FI  

thjsprocedureisused．itshou［dhavebeenshownthatthecontainercamotbe  

Penetratedbytheso）ventoTSUbstancesleachedfromthecontainerintothe  

COntentS．FreshイrozenplasmashouLdbestoredatorbeJow－200C．andbe10W  

－30DCiftobeusedfortransfusionpurposes．  

Before use forinfusion，fresh－frozen plasma should be thawed rapidly at  
30－37OC・Agitalionofthecontainerand／OrCirculationo†waleratatemperature  

Of37OCduringthethawcycIew用speedthawlng，Oncethawed，fresh－frozen  

Plasmamustnotbe refrozen．Itcan bestored atambientlemperatureand  

ShouEdbeusedwithh12hofcompLetionofthawIng．  

Fresh－frozenplasmashauhaveaTleXpirydateoneyearfromthedateof  
collection．  

Beforeits expiry date、fresh－frozen plasrna may be used for prepanng  

CryOP（eCipitatedfactorV‖．1tmaybeusedforthepreparationofotherpooIed  
Plasma†ractions（e・g・factorsl，lr，Vrl，V肛IXandX）atanytime，eVenafterits  

expirydate．  

75．2 Pね5爪a，わZerJ  

Frozenplasmais，bydefinition，aPlasmaseparatedfromwholeblood  
rnorethan8hafterthelatterhasbeencollected，butthedelayshouldbeas  
Shortaspossible．Frozenplasmamaybeuseddirectlyfortransfusionor  
fractionation，Oritmaybefreeze－driedassingle－donorunits．Plasmamay  
becombinedinsmal1pooIsbeforefreezingifitistobeusedtoprepare  
freeze－driedplasma・  

Thenationalcontrolautho（ityshoulddeterminethespecificrequirementsfor  
frozenplasma   

Iffrozenorfreeze－driedplasmaisintendedtobeuseddirectlyinpatients  
Withoutfurtherprocessing，thebloodshal1beco11ectedinsuchamanJler  
andincontainersofsuchatypeastoallowaseptichandling，e．g．bymeans  
Ofclosedsystems・  

lnsomecountries，frozenplasmajsglVenaneXPirydatefiveyear岳fromthe  
dateofcoIIection．  

Wheneverthecontaineroffrozenplasmaisopenedinanopenprocedure，  
the method of handlin望5hau avoidmicrobialcontamination；aS an  
additionalprecaution，Steri1eroomsorlaminar一且owcabinetscanbeused．  
DelaylnprOCeSSlngShallbeavoided，andtheambientconditionsshal1be  
regulated畠OaStOmin血zetheriskofcontamination．  

PlasnlamaybepooledatanytimeaftercoJlection．  
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75．3P血S爪a，／ねeze－（オ由d  

Freeze－driedplasmashaubemadefromsingleunitsorsma11pooIsof  
fresh－frozenplasmaorfrozenplasma・   

Thestorageconditionsandexpirydatesofdifferentformsoffreeze－dried  
plasmasha11beapprovedbythenationalcontrolauthority・Theproduct  
normal1yhasasheげ－hfeof丘veyearswhenstoredat5±30C，butthiswill  
dependonthesourcematerial，StOrageCOndidonsandresidualmoisturein  
theproduct・Pooledfreeze－driedplasmahasasignificantpotentialforthe  
tranSmission ofinftctious diseases．Thisislikely to be substantial1y  
diminishedbytheintroductionofviralinacdvationproceduresapplicable  
topla5ma・   

75．4P由s爪a，佗COye佗d  

Recoveredplasmaintendedtobepooledforfracti0正ationshallnotbe  
useddirectlyfortranSfusion；aPreSerVa也veshaunotbeadded・  

PlasmamaybeseparatedfromwholebloodatanytlmeuPtO五vedaysafter  
theexpirydateoftheblood・Themethodusedforseparationsha11avoid  
microbialcontaminadon．Asanadditionalprecaution，Steri1eroomsor  
laminarLnOWCabinetscanbeused．   

Iftheplasmahasbeenpooled，itshallbestoredandtransportedfrozenat  
orbelow－200C．  

Z5．5P血5ma，pねね似一庇わ  

Plateleトrich plasmais apreparation contalnlng atleast70％ofthe  
Plateletsoftheoriginalwholeblood・  

Thepreparationshal1beseparatedbycentrifugation，preferablywithin8h  
Ofcollectionofthewholeblood．Thetemperatureandtimeofprocesslng  
andstorageshallbeconsistentwithplateletsurvivalandmaintenanCeOf  
hlnCtion．  

rrbachievethedesiredhaemostaticeffect，Platelet－richplasmashanbe  
transfusedassoonaspossibleafterco11ecdon，andnotlaterdlan72h  
afterwards，unlessstoredat22±20Cincontainersapprovedforalonger  
StOragePeriod．  

76 粕触  
Plateletsshal1beob血Iedbycytapheresisorfromwholeblood，bu坤CO？t   
OrPlatelet－richplasmathatcomplieswiththerequlrementSOfPartA，  
SeCtion5，andPartB，SeCtion7．2．AspiriJllngeSdonwithintheprevi0us  
threedaysprecludesadonorfromserv）ngaSaSOurCeOfplatelets・  

Wh01ebloodorplatelet－richplasmafromwhichplateletsarederived  
Sha11bemaintainedat22±20Cuntiltheplateletshavebeenseparated・   
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Theseparationshaupreferablvbeperformedwithin8hofcollectionof   
thewholeb100d・Bloodsha11beobtainedfromthedonorbymeansofa  
SlnglevenepunctureglVlnganuminterruptedflowofbloodwithminlmum  
damagetothetissue．Itmusthavebeendemonstratedthatthetimeand  
SPeed ofcentrifugation used to separate theplateletswi11produce a   
SuSpenSionwithoutvisibleaggregationorhaemolysis．  

Thenationalcontrolauth0ritvshalldeterminetheminimumacceptable   
numberofplateletsthatshoudbepresentintheproductsprepared（e．g．   
5・5×101り・  

ApHof6・5－7・4shallbemaintainedthroughoutstorageofplatelets・The   
VOlumeofplasmausedtores11Spendplateletswi11begovernedbythe  
requiredpHofthep】ateletsuspensionattheendofitsshelf－1ife，butsha11  
benolessthan50±10mi．  

LicensedartificiaLsuspensionmediamaybeusedtoreplacepIasma  

PIateIetsstoredat50Careinferiortothesameproductstoredat22士20C．Cold  

StOrageShouldbeavoidedwherepossib（e．  

When stored at22±20C，Platelet products shallbe gently agltated  
throughoutthestorageperiod．  

PIateletproductswjthhighpJateletcountsthatarestoredat22士20Cmayneed  

tocontainasmuchas70m10fplasmaormoreifthepHistobemaintained  

above6．5throughoutthestorageperiod．Thisperiodmaybeas10ngaSSeVen  
daysforcontainersmadeofce11ainspecialplastics，butitispruden110reStrict  

Plateletstoragetofivedaysbecauseoftheriskofbacterialcontaminants．  

l－heproductshouldbeABOtypedand，incountrieswhereD（Rh。）ispoly－  
morphic，D（Rh。）typed；itmayalsobedesirabletoknowtheHLAtype．  

Thematerialofwhichthehalcontainerusedforplateletsismadeshall  
n9tinteractwiththecontentsundernormalconditionsofstorageinsllCha  
mannerastohaveanadverseefEectontheproduct．  

TherequlrementSforlabellingthe丘nalcontainerareglVeninsection7．9・  
h addition to the customary data，thelabelshallbear‥（a）the   
recommendedstoragetemperature；（b）thesfatementthat，Whenstoredat  

22±20C，theplateletsshouldbegentlyagltatedthrougho11tStOragetO  
Obtainmaximumhaemostaticeffectivene5S；and（C）astatementtothe  
effectthatthecontentsshouldbeusedassoonaspossible，andpreferably  
within4honcethecontainershavebeenopenedforpoolmg．  

76．1ルわ〃血／加9納equa〟け0／p／afe励s  

ulitsrandomiyselectedattheendoftheirshelf－1ifesha11betestedona  
regularbasis－Theyshal1beshowntohave‥（a）plasmavolumeSaPPrOPriate  
tothestoragetemperature；and（b）apHbetween6．5and7．4．  

Thenumberofunitsandofplateletstobetestedshallbespecihedbythe  
nationalcontrolauth0ritv  

Somecountriesrequ汀etheretobenovisiblecontarninatjonbyredce11s．  
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76．2白叩かy由始  

Theexpirydateofplateletsprocessedinaclosedsystemshallbe72hafter  
theoriginalwholebloodwasconected，unlesstheyarestoredinaplastic  
COntainerapprovedbythenationalcontrolauth0rityforalongerstorage  
pe正od．  

P［ate［etspreparedinanopensystemshouldbeusedwithin4ho†preparation  
ifstoredat22±20C，Unlesstheprocedureusedhasbeenshowntoal（OWa  

10ngerStOragePeriod．  

Single－donor plateletconcentrates may be pooled forone recjpient under  

asepticcondjtionsbeforeissue．Suchsma”pooIsshouldbeusedassoonas  

POSSibJe，andwithin4hofpreparationifstoredatroomtemperature．   

77 ⊥e叫ねざ  

Leukocytesareobtainedbytheseparationofwholebloodorbyapheresis，  
andmaycontainalargenumberofplateletsandredbloodcells，depending  
Onthemethodofpreparation．Whenleukocytesareobtainedfromunitsof  
Wholeblood，SuChumitsshallcomplywiththerequirementsofPartA，  
SeCdon5，andPartB，SeCtion7．2．  

The methods used to process leukocytes shall comply with the 
reqtllrementSand recommendations glVeninsection7．4．1forthe  
SeParationofredcells．  

Thelabelonthe丘nalcontainershallbear，inadditiontocustomarydata，  
instruCtionstOuSetheleukocytesassoonaspossibleandinanycasenot  
morethan4hafter thecontainerhas beenopenedforpooling．The  
temperatureofstorageandtrmsportshanbe22土20C．  

LeukocytescanbeseparatedfrombFoodbycentrifugation．sedimentationor  
Leukapheresis．1b obtain a sufIicient numbe号 theleukocytes from units  
ObtainedfromseveraJhealthydonorsmayhavetobepooled．  

Leukapheresis by continuous－f10W fi［tration or centrifugationis the most  

efficient way of obtainingJeukocytes．sinceit gives［arge numbers of  
high－quaJityce”sfromasingledonorl  

lfcentrifugationofwholebJoodisused，30－60％oftheleukocytespresentin  

theorIgJnalwhoIeb100dmayberecovered．  

Approximately90％oftheJeukocytespresentintheorigjnalwholebloodcan  

beseparatedbysedimentationoftheredcelJs．acceleratedbytheadditionof  
SUitablesubstanceswithhighrelativemofecuIarmass．  

Leukocytesshouldbenegativeforcytomega）ovirus．  

The product should be ABO typed and．in countries where D（Rh。）is  
POtymOrPhic．D（Rh。）typed；itrnaya［sobedesirabletodeterminetheHLA  
type・IfnotHLAtyped．1eukocytesshouJdbeirradiated．  

Thelargen11mberofredcellspresentinproductspreparedbysome  
methodsmakescompatib山tytes血gbeforetranSfusionnecessary．  
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771ね5加90Jね血OCy胎ぶ  

Thenumberofunitstobetestedandtheleukocyteyield（number）required  
Shallbespeci丘edbythenationalcontrolauthority・   

772 放p叶d∂ね  

Theexpirydateofleukocytesshallbe24haftercollectionoftheorlglnal  
wholeblood．   

78 C叩作C中胎ねdねCねr∽〝  

CryopreclpltatedfactorVⅢisacrudepreparationoffactorVⅡⅠ■Itshau  
beobtainedfromslngleunitsorsmal1pooIsofplasmaderivedeitherfrom  
unitsoflVholebloodthatcomplywiththerequlrementSOfPartA，SeCtion  
5，andPartB，SeCtion7．2，Orbyplasmapheresis，  

Theproductmaybepreparedasapoo（fromasmallnumberofdonations，  
USuallyfourtosixbulnotexceedingten．Itmay befreeze－dried．Howeve「  

PreParationsofcryoprecIPitatedfactorV川Carrytheriskofviraltransrnission  

Unless they have undergone specific virucidalprocedures during manu－  

facture．  

Themethodofthawingandharve5tlngthecryopreclpltateShallhavebeen  
ShowntoyieldaproductcolltaininganadequateactivityoffactorVⅢI（See  
SeCtion7・8．1）・  

h procu血g source materialfor coagulation factors，the following  
technicalconsiderationsshouldbebomeinmind：  

● hordertopreventcoagulation，VenepunCtureShouldperfomedin  
SuChawaythattissuedamageisminimal・Thebloodshouldflowfreely  
Withoutinterruption，and be mixedthorough1y withanticoagulant  
duringco11ection・  
● Microbialcontaminationshouldbeavoidedduringseparationofthe  
Plasmabyusmgmultiple－Plastic－bagclosedsystemsorlaminar－flow  
Cabinetsifanopenprocedureisused・  
● The recovery of factor VⅡIdepend5 0n the intervalbetween  
VenepunCtureandfreezingoftheplasma，thetemperatureatWhichthe  
Plasmaisheldandthefreezin望method．Whileausefulproductmaybe  
Obtained withplasma frozen aslate as18T24h afterphlebotomy，  
freezingtheplasma as earlvand asrapidlyaspossibleisstrongly  
recommended．  

●Ideauy，fresh－frozenplasmashouldbepreparedbyrapidfreezmguslng  
acombinationofsolidcarbondioxideandanOrganicsoIventsuchas  
ethanol．Fresh－frozenplasmashouldbestoredatorbelow－20OC・  
ContaminationoftheplasmabythesoIventorleachingofsubstances  
fromthecontainerintotheplasmashouldbeavoided・  
●Ifthetemperatureofthethawedplasmaexceeds2OC，ahighproportion  
Ofthe factorⅥⅡislostinthe supematant・Duringthawing or  
Separation of the supernatan（Plasma，therefore，the temperature  
Shouldnotbeallowedtoexceed20C・Theplasmamaybeseparated  
Whilethereisstillasmal1quantityoftheicepresentintheplasma  
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COntainer．hcreasingthespeedofthawingbycirculatingairorwaterat  
atemperatureofOOCisbelievedtoincreasetheyieldofhctorVⅢ・  

78．1殆s伽90JcJγ叩佗C卸ねねdねCぬ√∽JJ  

Randomiyselectedunitsshallbetestedfbrpotencyandsterihtyona  
regularbasis．Themlmberofumitstobetestedshal1bespeci丘edbythe  
nationalcontrolauth0ritylmefreeze－driedpreparationshal1dissoIve  
witholltanySlgnSOfpreclpltationinthesoIventrecommendedbythe  
manufacturerwithin30minwhenheldatatemperaturenotexceeding  
370C．  

ThepotencyofcryoprecipitatedhctorVⅡIshanbecomparedwiththatof  
anappropriateplasmaorintermediate－puntyStandard，bymeasllnngits  
abilitytocorrecttheprolongedactivatedpartialthromboplastintimeof  
haemophniaAplasmaorbyanothersuitablemethod・  

WhencryoprecIPltatedfactorVIIIisproducedfromfresh－frozenplasma   
（frozenwithin8hofdonation），theyieldshouldbegreaterthan400IU／l  
of starting plasma. Plasma frozen after this time will yield less 
CryOPreCipitatedfactorⅥⅡ．  

1n rnanylaboratories，theaverageyieJd offactorV＝is400U／10fstarting  

PlasmaTheaverageyierdoffactorV川asfreeze－driedcryoprecipitateisthenat  
least3001∪／10fstartingpJasma，WhetherthisyieIdcanbeobtainedelsewhere  

Wi”dependonrocaltechnicalpossibjJities．Insomecountries．theyjeJdswil（be  

much10Wen and the nationalcontroIaulhority should decide as  

10theyieldtha＝sacceptabte．   

78．2卸叶由胞  

Tbefrozenproductshallbestoredatorbelow－200C（ifpossib16below  
－300C）andshal1haveanexpirydateoneyearfromthedateofcollection・  
Thefreeze－driedproductshallbestoredat5±30Candshallalsohavean  
expiry date on8yearfromthe date of co11ection・Afterthawing or  
reconstitution，CryOPreCipitatedfactorVⅡIshouldbekeptat20－240C．   
1tshal1be11Sedassoonaspossibleandinanycasenotmorethan4hafter   
itscontainerhasbeenopenedforpoolingorrecomstitution．   

ア9 上8触肋噂 

AfterhavingbeentestedandbebrebeinglSSuedfortranSfusion，unitsof   
Single－donorandsma11－pOOIproductsshallbeidenti6edby 

． 

－thepropernameoftheproduct；   
－theunlqTenumberorsymbolidentifyingthedonor（S）；  

－the explry date，and when appropriate，the explrytime after  
reconstitution；  
－any SPeCialstorage conditions or handling precautionsthat are  
neCeSSary；  

－ areferencetoapackagelnSertCOnta皿nglnStruCtionsforuse，WarnmgS  
andprecautions；   
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一thenameandaddressoftheblooddonoTCentreand，Whereapplicable，   
themanufactureranddistributor；  
一 theaveragecontentinhternationalUnitsofactlVlty，Whereappropnate．  

Theres111tsofredceugroupmgshal1bestatedonthelabelofwholeblood，  
redcells，fresh－frozenplasma（forc］inicaluse），Plateletsandleukocytesbut  
notnecessari1yonthatofcryoprecIPltatedfactorVnI．  

PartC，Ftequirementsforlarge・P001products  

8．Jntroduction  

AnumberofrequlrementSCOmmOntOalbumin，plasmaproteinfraction，  
平皿unOglobulinpfeparatioヮsandcoagulation－factorconcentratesare  

glVeninPartsAandB，SeCtlOnS3－7・However，forclarity，ithasproved  
COnVenient to bring togetherin Part C certain speciBc requlrementS  
applicabletotheseproductswhenmanufacttIredonalargescale．  

Thesourcematerialforthelarge－SCalepreparationofbloodproducts  
ShouldcomplywiththerelevantprovisionsofPartsAandB．   

Buildings  

Thebuildingsusedforthefracdonationofplasmashal1beofsuitablesize，  
COnStruCtionandlocationtofacilitatetheirproperoperation，Cleanlngand  
maintenanceinaccordancewiththerequlrementSOfGoodManufactunng  
PracticesforPharmaceutical（7）andBiological（S）Products．Theyshall  
COmplywiththeGuidelinesforNationalAuth0ritiesonQualityAssurance  
for BiologicalProd11CtS（6）andinaddition provide adeq11ate SpaCe，  
1ightingandventilationfortheactivitieslistedbelow．  

Each of＝sted activitiesis animportantintegra［pa「t of the production  

PrOCedure．and countries wishing to start manufacturinglarge－POO－bIood  
PrOductsandrelaledsubstancesshouldnotdosounIessadequateprovision  

Canbenladeforal10fthem．  

9．15わ帽geO／血oJebJ00d∂〃dp由ざm∂  

Wh01ehumanbloodandplasmasha11bestoredfrozenorrefrigeratedin  
Separatefacilitiesthatareusedonlvforthispurpose・Thesourcematerials  
Shallremaininquaran血euntiltheresultsoftestlngShowthattheyare  
Suitableforintroducdonintothefractionationpremises．   

9・2 S甲a招〟01IO／cdba′Idねc伽〃a上わ〃○／pねぎ爪a  

Ce11sshallbeseparatedandplasmafractionatedinabuildingisolatedfrom  
thosewherenon－humanprote血sormicrobiologlCalmaterials，SuChas  
VaCCines，aremanufacturedorprocessedandseparatefromtheanimal  
house．  

1nsomecounlries，CeJ（constituentsareseparatedinanareasepa（atefromthat  

Whereplasmaisfractionated．  
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9，3 5叫画and搾CO搾γOJa〝曲γ〝は飴ぬ飴  

Adequatefacilitiesshallbeprovidedforthesupplyofancillarymaterials，  
SuChasethanol，Water，Saltsandpolyethyleneglycol・  

FacilitiesfortherecoveryoforganicsoIventsusedinfractionationmaya‡sobe  

provided 

9．4 伽J加古cガ帽が○〃  

Asepa∫ateareaShal1beprovidedforal1processngsubsequenttothe  
COmPletionofviralinactivationproced11reSWhenthesearecarriedoutata  
Stageinprod11Ctionbeforeasepticdispensingand航11ing（SeeSeCtion9・5）・   

9．5 触叫陶肋払pa喝加訊ねb叫and5わ間e  

Separatefacilitiesshaubeusedfbrtheffeeze－drying，611ing，labeuingand  
packagingofcontainers．Aseparateareashallbeprovidedforthestorage  
Oflabels，PaCkageinsertsandpackages・An0therseparateareashallbe  
usedforthestorageof丘nalcontainersbeforedispatch．   

9．6 胎準P巾goJ慨○代b  

Adequateprovisionsha11bemadebrkeepingrecordsofalIdonors，  
materials，fractionationsteps，quality－COntrOlproceduresandres111ts，Of  
thedistributionofthe丘nalproductsandofthedisposalofpotentially   
infectiousmaterials．Recordsshouldberetainedforatleasttwoyears  
beyondtheexpirydateoftheproductstowhichtheyrelate．  

Somemanufacturersmightwishtoextendthispe「iodtocoveranyfutureJegal  

disputes．   

9．7 0u∂〟Ⅳ¢○〝ねJ  

Separate facilities shal1be provided for qualitycontrol，including  
haematological，biochemical，Physicochemical，microbiological，PyrOgen  
andsafetytesting・   

9．8 8和泊きaJoJ血鹿ガy砂川さね血J  

Provisionshal1bemadeforthesuitabledisposalofpotendauyinfectious  
・materialsbyautocJavingorincinefationaccordingtogoodmanufacturing  
PraCtices．  

Thedisposalofthesemateria）sshouIdcompIywith10CalleglSlation．  

10．Equipment  

Equipmentusedforthecollection，PrOCeSSlng，StOrageanddistributionof  
SOurCematerialsandlarge－POOlbloodproductsshal1complywiththe  
requirementsofGoodManufacturingPracticesforPharmacet）tical（7）  
andBiological（句Products・   
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Particularattentionshal1bepaidto：  

● The maintenance，mOnitorlrlg and recording ofthe operation of   
COntinuouslyoperatlngequlPment，thevalidadonofitsreliabihtyand   
thepro、うsionofstand－b）requ）pment．  
●ThesuitabilityaJldcompatib血yofthe 

． 

COntaCtlliththeproducts．  

Metal surfaces that come into conract with proteins should be resistant to 

SCratChlng．Thesurfacesofsomernaterialscandenaturecerlainproteinsor  

activatecertaincoagu［ationfacto（S，  

● Theeaseande伍ciencywithwhichequlpmentCanbecleanedand，   
Where necessary，Ster山zed・Any bactericidalagent used shal1be   
CapableofbeingcompletelyeliminatedbeforetheequlPmentisused．  

Cautionshouldbeexercisedintheuseofdetergentsbecauseottheirpossible  

effectsonthefinaJproduct；teStSShouldbemadetoensurethattheydonot  

haveanyadverseeffectonit．  

● Theprovisionofsuitablefacilitiesfordecontaminationandforthe   
disposalofpotentiauyiI＆ctivematerialsandequlPment－  

11．Provisjonofsupportservices  

Anumberofsupportservicesareessentialforthefractionationofsource  
naterials．   

11，1肋fers仰少  

Anadequatesupplyofsuitablepyrogen－freewatersha11beprovidedfor  
used11ringthefractionationproces．sandforthereconstitutionand／br  
dilutionoftheplasmafractionsbefore丘11hgandfreeze－drying・  

ThetwomostcomrnonJyusedlypesofwaterarepyrogen－freedisti［．edwater  

and pyrogen－free deionized wate〔eaCh ofwhich should be maintained at  
800C．Water preparation and deLivery systems should belested atregular  

intervaIsforendotoxincontentandconductance＿Thewatersystemshouldbe  

acontinuouslycircuJatingoneandshou（dhavenodeadends・  

WaterforlniectionsisgeneraJIyusedforthepreparationoffinarproducts（14）・   

11．2 Sお∂m51仰少  

Anadequate supplyofs［eam sha11beprovided fortheoperation of  
SternizinEandcleanmgequlPment・Thesteamshal1becleanandhavethe  
quahtyOfwaterforirtiections・   

11．3 0肋ersuppo〝怨c肌ね5  

0thersupportfacilitiesrequiredare：  

● Asupplyofelectricalandthermalenergy・  
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● Ameansofrefrigerationfor：  
－StOringvarious苧OurCematerialsandfracdons；  

－keepingthevariousfracdonationareasatthecorrecttemperature；  
－keepingtheprocessequlPmentatthecorrecttemperature；  
－StOring丘nalproductsundertest；  
－StOring丘nalproductsawaitingdispatch・   
● Asystemofven61ationprovidingthefo1lowingtwogradesof丘1tered  
air：  

－airmteredtoremoveparticlesof5l皿Orgreaterindiameter，Which  
Shaubesuppliedtotheentireworkarea；and  
－airpassedthroughaBlterwitharetentioncapacityofmorethan  
99．95％brparticlesgreaterthanO・5岬一indiameter，Whichshallbe  
SuPPhedatapositivepressuretoareaswhereasepdcdispenslnglStO  
takeplace．  

OthersupportfacilitiesmaylnC［udesoLventrecoveryandasewagedisposa［  
SerVice．Sewagedisposatmustbecarriedoutinaccordancewiththesanitary  
standards of the competent health authority. 

PTOteinaceoussewagefromap］asmaprocessingplantishighJynitrogenous  
and has a high biologICaloxygen demand；it should therefore not be  
dischar9eduntreated，   

nesesupportfacilitiesshallbelocatedseparatelyfromthemainprocess   
areasandinaplacewheretheconditioniOight，Physicalaccess，etC・）are  
conducive to the establishment of effective and routine preventive 
maintenanCe PrOgrammeS・The equlPment Shallincorporate devices   
CaPableofmonitoringandrecordingitsoperationsoastoensurethesafety   
bothofthematerialbeingprocessedar）doftheprocessoperators・hthis   
wayaproperrecordoftheoperationsofsupportfacilitiescanbekeptand，   
wherenecessary，enteredintotheprocessrecordoftheproductbatches・  

TheequlPmentShouldbesuchastoensurethatboththefractionationprocess  
andtheproteinsareprotectedifthesupportservicesareinterrupted・lbthis  
end，adequatespareequiprnentandemergencyreservesystemsshouIdbe  
ENailable，SerVicedbyeng■neeringstaffski”edinlhemaintenanceandrepalrOf  
SUChequlPmenL  

12．Per＄Onnel   

Theplasmafractionationplantshal1beunderthedirectionofadesignated   
qua址edpersonwhoshal1beresponsibleforensuringthatal1operations   
arecarriedoutproperlyandcompetently・Thedirectorshal1haveagood   
workingknowledgeofthescien櫨cprmCiplesinvoIvedandshallbe   
reSpOnSibleforensuringthatemployeesareadequatelytrained，have   
adequatepracticalexperienceandareawarethatacceptedgoodpractices  
Shol）1dbeappliedintheirwork・   

nep？rSOnnelinvoIvedinquahty－COntrOlfuncdonsshallbeseparatefrom  
thoselnVOIvedinproduction・Theheadofthequality－COntrOldepartment  
Shallberesponsibleonlytothedirector・   
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Whereapproprlate，perSOnnelsha11weargowns，maSks，boots，glovesand  

eyeprotectors・  

Personnelshould be medica11y examined at regularintervals．Those  
knowntobecarriersofspeci五cpathogenicorganismsthatmayadversely  
affecttheproductshallbeexcludedfromtheproductionarea・  

VaccinationagalnSthepatitisBiss【rOnglyrecommendedforemp10yeeS  
routinelyexposedtobloodorbloodproducts・  

13．Productioncontro（   

13．1斤aefわ〃∂〟0〃OJざOU作eJ¶∂fer由飴  

Thegeneralconditionsforthelarge－SCalefraetionationofsourcematerials  
toprepareprophylacticortherapeutiebloodprod11CtSShallcomplywith   
GoodManufacturingPracticesforPharppceutical（7）andBiological（句  

PtoductsandshallbeapprovedbythenatlOnalcontrolauth0rity．  

Mostphysicalandchemicaltechniqt）eSOfproteinseparationmaybeused  
forthepreparationofplasmafractions，PrOVidedthattheyyieldprotein  
preparationsthathavepreviousIvbeenshowntobesafeandeffective・  

Thefractionationproceduresusedshallgiveagoodvieldofproducts  
meetingthequalityrequirementsofinternationalornadonalauthorities・  
Fractionation shall be carried out in such a manner that the risk oE 
microbiologicalcontaminationandproteindenaturationisminimized・  

Thesa†etyo＝ractionationstepsmaybeincreasedbyusingprotectedorc）osed  

SyStemS．Reproducibilitymaybeincreasedbytheuseofautomation．  

The biotogicaIcharacteristics of the products（SuCh as antibody activity，  

bio10gjcalhaIf一旧eandinvivo（eCOVeryO＝heproteins）shourdnotbeaffected  
bythe fractionation procedures totheextentthattheyare unacceptabIe for  

Crlnicaluse．  

Methodsshaubeusedthatexcludeorhactivatepathogenicorganisms，  
inpaldcularhepatitisviruSeS and human retroviruSeS，fromthe丘nal  
productsintendedforchnicaluse．Manufacturersshallvalidatetheability  
Oftheirmanufactunngprocessestoinacdvateand／orremovepotential  
COntaminatlngviruSeSbytheuseofrelevantmodelviruSeS・  

Thereisincreaslng evidencethat certainmanufacturing proced11reS，  
COupledwithstrictcontroltoensurethatthe丘nalproductcomplieswith  
PreCisespeCi丘cations，reSultinaproductfreefromIⅡVhepatitisBand  
hepatitisCinfectivity  

Forcoagulationproducts，Viralinac【ivationandremovalmethodssuchas  
Chromatograph）：Or［reatmentl＼1thdrv heat，Wet heat，Steam under  
PreSSllre，heatedorganicsol、rentSOrSOIvents／detergentssha11beused，in  
combinationwi止10thermethodsthathal′ebeenshowntobesuecessfu1in  

reducingoreliminatin竺theriskofHn′andhepatitisviruStranSmission・  
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Donorscreenlngandviralinactivationprocedtmsusedinmanu払cturing   
PlasmacoagulationconcentrateshavesigliBcantlyimprovedthesafttyof  
也eseproducts・   

FibrinogenpreparedfromplasmapooIscontinuesto carryariskof   
infection unlessitis treated to remove orinactivateviruSeS．Where   
large－POOl，Virallyinactivated丘brinogenconcentratesarenotavailable，   
CryOPreCipitatedfactorVⅡIpreparedfromindividualunltsorsma11pooIs   
Ofplasmaispreferredasasourceof丘brinogen・Approximately150mg  
Offibrinogeniscontainedinthecryopreclpltatefromoneunitofplasma   
（200mi）frozenwithin8hofcollectionfromthedonor・  

TheoperatingmanualforthefractionationprocedtlreShal1specifythe  
timesofsamplingoftheproductsandthevolumestobetakenateachstage  
OftheprocessasweuastheteststobemadeonthesamPles．  

Whereappropriate，al1materia］susedforfractionationshallbetestedfor  
microbiologicalcontamination，identity，Purity，endotoxincontentand  
toxicityinaccordancewith771einLemationa（pharmacqpoeia（14；15）or  
nationalpharmacopoeia．  

Certainprocedures，equpmentandmaterialsmaylntrOducecontaminantS  
intothe丘nalproductthatcaninduceauergemicorirrmunOgemicresponses  
inrecIPlentS．ThequandtiesofsuchcontaminantSinthefinalproductshall  
beminimized．ForexamPle，Wheremonoclonalantibodiesareusedfor  
PrOductpuri丘cation，theresidualconcentradoninthe丘nalproductmust  
bebelowclinicallyreactivelevels．  

1tisadvisabIetouseairfiltrationunderpositivepressureduringfractionation，tO  

excludeairbornea［lergenicdust   

13．1．1Preさen／a打vesaJIdsぬb肋e侶  

Nopreservatives shaubeadded toalbumin，plasmaproteinfraction，  
intravenousimmunoglobulinorcoaguladon－factorconcentrates either  
dllringfractionationoratthestageofthe丘nalbu比solution・Antibiotics  
Shal1not be used as preservatives or for any other p11rPOSeinthe  
fractionationofplasma．  

Tb prevent protein denaturation，Stabnizers may be added・Such  
substancessha11havebeenshowntothesatisfactionofthenationalcontrol  

auth0ritynottohaveanydeleteriouseffectonthe丘nalprodllCtinthe  
amountspresentandtocausenountowardreactiorLSinhumanS・  

StabLesoIutionsofimmunogIobuIinsmaybe preparedinapproximatelyO，3  

mol／1g暮ycineorO．15mol／IsodiumchIoride．1nsomecountries．thiomersaland  
SOdium timerfonate are not permitted as preservativesinintramuscuLaT  

jmmunogZobulins．   

13．2Sね帽ge訂Id¢卯加JoJ50〃化emaね′由飴  

Atal1stages ofthemanufacturing process，the sourcematerials and  
reSultingfractionsshal1bestoredattemperaturesandunderconditions   
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ShowntO PreVentfurther contarnination and the growthofmicro－   
Organisms，tOprOteCttheidentityandtheintegrityoftheproteinsandto   
PreServethebiologicalactivityandsafetyoftheproducts・   

Ifsimilarmaterialsarestoredtogether，theplacesallocatedtothemshall  
beclearlydemarcated．  

Allsourcematerialsandresultin望fractionsshallbefu11yiden亜edatall   
dmes；S11Chidend丘ca也onshal1includethebatchmlmberofauin－PrOCeSS  
fractionsand血alcontainersawaitin望1abel山1g．  

13．alJ〃一戸伯CeSぶCO〃おり／   

Sourcematerialsaresubjecttobiolo毎calvariabuityandtheproducts  
resultingfromproteinseparationwi11containvariousamountsofother  
PrOteincomponentsofplasma・Itisessendal，therefore，tOeStablisha  
momitorlngSyStemSuChthatthesafeoperatinghmitsofeachprocessare  
maintained．  

The maininformation coIEectedis on variatjonsin physicalconditions  

（lemperature，PH，ionicstrength，timing，etC．）andinthenurnberandspeciesof  
COntaminatingorganisms．  

Owing to the numerous andinte（dependentfactorsinvoIved，there are no  

Universal［y accepted specifications for suchin－PrOCeSS qUality－aSSuranCe  
SySternS・Forthisreason，theinforrnationcollectedshouldbecornbinedwith  

datafrompreviousexperiencewiththesamemanufactunngprocesstoensuTe  

PrOductioncontrolapproprialetolhequaIityrequiremenlsofthefinalproduct．   

13．a2月eco／d－〟eepJ〃9  

Recordsshaubekeptoftheperformanceofa11stepsinthemantlfacture，  
qualitycontrolanddistributionoflarge－POOlbloodproductsandrdated  
S11bstances（7句一  

Theserecordsshal1：  

－ beoriginal匝otatranscription），indelible，1egibleanddated；  
－bemadeatthetimethatthespeci鮎operadon5andtestsareperformed；   
－identifytheper5？nreCOrdingthedataas、、′euaSthepersonchecking  

themorauth0rizingthecontinuationofprocessmg；  
－bedetanedenoughtoallo、、′a11therelevantproceduresperformedtobe  
Clearlvreconstructedandunderstood；  
－ Pemitthetracingofa11successivestepsandidenti年therelationships  
betweendependentprocedures‥PrOductsand、、：aStematerials；  
－ bemaintaiJledinanorderl）′fashionthat＼、inpermittheretrievalofdata  
foraperiodcon5istent、、京h5helf－1ivesandthelegalrequlrementSOfthe  
nationalcontrolauth0ritv and・ifnecessarさ1a1low a prompt and  
COmpleterecallofanypartict11arlot；  
－ Showthelotnumbers of山e materials used for speciBedlots of  
products；  
－indicatethatprocesslngandtestulg、＼・ereCarriedoutinaccordanCerWith  
PrOCeduresestablishedandappro、▼edbvthedesignatedresponsible  
au也ority  
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14．Contro10falbuminandplasmaproteinfraction  

Sourcematerialsshouldbeprocessedinsuchamannerthatthealbuminin  
thesolutionsmanllfacturedwulbechangedaslitdeaspossibleandwillnot  
CauSeundesirablereactionsintherecIPlentS・Sourcematerialsmaycontain  
either vasoacdve substances or substanCeS Capable of generating or  
releasmgendogenousvasoactives11bstances・Suchsubstanc＄Smayalsobe  
formedinthecourseoffracdonation，andconseqt［entlycontaminatethe  
albuminandplasmaproteinfraction・Tbguardagainstthispossibility，  
adequatelp－PfOCeSS COntrOIs and the testlng before releas’e for  
prekauikreinactivatoractivityaremandatoryforalbuminsolutionsof  
puritylessthan95％（SuChasplasmaproteinfraction）containing35－50g  
Ofproteinperlitre．SuchtestlnglSalsorecom皿endedforhighlypurified  
albuminproducts（puritygreaterthan95％）・  

Within24hofthestartof鎚1ing，albuminandplasmaproteinfractionin  
SOlutioIIShal1beheatedinthe銭nalcontainerto60±0．5OCandmain－  

tainedatthattemperaturefornotlessthanlOhbutnotmorethanllh   
byamethodthatenst！reSunifbrmheatdistributionthroughoutthebatch・  

AlthoughpasteurizatlOnatthe五nalbulkstagemay bepossible，this  
approachrequlreSCarefulvalidationbeforeuse・  

Specialattentionshouldbegiventomicrobialcontaminationofsource  
fnaterialandintermediates，SlnCeSOlublemicrobialsubstances，eSPeCiauy  
endotoxins，mayaCCumulateinthehlishedalbuminsolution．1naddition，   
1tlSpOSSiblethatsmallamountsofendotoxln，PreSenteVeninproductsfor  
Whichsatisfactoryresultshavebeenobtainedintestsforpyrogens，may  
haveacumulativee鮎ctinrecipientsrecelVlnglargeproductvolumesin  
relativelyshortperiodsoftime，aS，forexample，intherapeuticplasma  
exchange．  

1n some countries，informationis being co”ected about the usefulness of  

quantitativeLimuJusassaysforthepresenceofendotoxin．  

Thein－PrOCeSSCOntrOIsshouldbecapableofdetechngcontaminationwith  
bacteriaandmoulds．Inaddition，CareShouldbetakentoensure，bya  
methodthatshal1bevalidated，that；山equlPmentandreagentsusedinthe  
manuhcturlng PrOCeSS are SCruPulously clean andfree from toxic  
matedds．  

14・1飴b甜少○′a仏um血5血J伽〃き  

nestabilityofsoludonsofalbuminandplasmaprotein仕action（thathave  
beenheatedforlO－11hat600C）shanbetestedbyheatingadequate  
SamPles at570C for50h．The test sol11tions shallremain visual1y  
umChangedwhencomparedtocontroIsanplesthathavebeenheatedfor  
O山ylO－11hat600C・  

Tbethermalstabilityofalbuminsolutionssha11betakenintoconsideradon  
bythenationalcontrolauth0rityindetermimingtheexpirydates．   
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Thephysicochemicalqua】ityofstoredalbuminsolutions，aSmeaSuredbythe  

formationofdime（SandpaTticu；anypolymers，isinfluencedby：  

q thequa［ityoIthestartingp（asma；  

A thequa】ityofthefractionation，Particularfyvvithrespecttothedegreeof  
PUrity achieved and the number of reprecipitation and reheating  
PrOCeduresinvoIved；and  

－thestorageconditions、∧rithrespectnotonlytotemperatureandtimebut  
a】sotothephysicalsにteandconcentrationofthesolutions．  

Withre9ard10thethermalstabilityo†albuminsoIutions，thefoJlowlnggeneral  
StatementSmaybemade：  

● The additiOn of stabi！iz［ng ChemicaLsis necessary Commonly used  
PrOductsaresodiumoctanoateandsodiumacetyltryptophanate・  
● Albumin prepared fromaged tiquid or dried plasmaisless stablethan  

a（bumjnmadefromfresh－frozenpJasrna．  
● ReprocessJngStePS，SUChasreprecipitationandreheating．mayreducethe  
StabilityofarbuminsoIutions．  

● OnIong－termStOrage，albuminso（utionsaremorestableat5士30Cthanat  
32－350C・Long－termStOrageabove300Cshou）dbeavoided．  

14．2 Co〃れ）Jo′bu此〝Iaね佃J   

14．2．1Tbsね0nb〟批maね〟∂／  

T由tsonthebulkpowderorsolutionsha11bemadeifthemanufacturer  
Sendsthematerialtoanotherinstitutionforfurtherprocesslng・Samples  
forthesetestsshallbetakenunderconditionsthatdonotimpairthequality  
Ofthebulkmaterial・rIt，StSShal1becarriedoutonaspecia11ydissoIved  
SamPle processed to a stage eqtllVaLent tothe丘nalproduct，after  
Sterihzationby丘1tration．Thetestsshallbethoselistedinsections14．3．2  
to14．3．7inclusive．   

14．2．2Sね帽ge  

Thebulkmaterialshaubestoredasliquidorpowderinsealedcontahers  
underconditions（hatminimizedenattlrationandthemultiplicationof  
microbialagents．  

14．3 Co〃打PJoJ肋e伽dbuJ〟50Ju〟○〃  

14．3．1P／ep∂相打0〃  

The鮎lalbulksolutionshallbepreparedfrombulkpowderorbythe  
dilutionofconcentratesb、－amethodapprovedbvthenationalcontrol  
authorit）㌧ItshallmeetauoftherequlrementSOfsections14．3．2to14．3．7  
hclⅥSive．   

14・3．2Concenねぬnandpur吋  
Thealbumin concentrationinBrlalbulk albumin solutions sha11be  
between35and265竺／1・Notless【han95％oftheproteinspresentshal1be  
albumln，aSdetemied bvasuitableelectrophoreticmethodafterthe  
SamPlehasbeenheatedforlO－11hat60aC．  
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The proteinconcentradonin丘nalbulk solutions ofplasmaprotein   
fractionshanbeatleast35g／1・Plasmaproteinfracdonshal1containat   
least83％a払uminandnotmorethan17％globhlins．Notmore血an1％of  
theproteininplasm？PrOteinfractionshal1beγglobu山l・   

14．3．3〃yd伯9eJlわnconc即拍血〃  

Thefinalblllksolution，dilutedwith0．15molnsodiumchloridetoglVea   
proteinconcentrationoflOg／1，Shall，Whenmeasuredatatemperatureof  
20－270C，haveapHof6．9±0・5（aibumin）or7・0±03（plasmaprotein  
hacdon）・  

ln some countries，different ranges of pH values and temperatures are  
Permitted．   

14．3．4S短〟〃けa〃dsaねけ  

The丘nalbulksha11besterne・Ifrequiredbythenationalcontrolauth0rity，   
itsha11betestedforsterility；Samplesshal1betaken‘forsuchtestingina  
mannerthatdoesnotcompromisethesteri1ityofthebulkmaterial・PartA，  
section5，OftherevisedRequirementsforBiologicalSubstancesNo・6   
（GeneralRequirementsfortheSteruityofBiologicalSubstanCeS）（具p・48）  

Shauapply．   

14．3．5Sod山川CO〃始〃I  

ne丘nalbulksolutionsofalbminandplasmaproteinfractionshauhave  
amaximumSOdiumCOnCentrationof160mm01／1．   

14．3．6Po治S＄fリノ¶CO／？ぬ扉  

ne蝕lalbulksolutionsofalbuminandplasmaproteinfractionshal1have  
amaximumpOtaSSiumconcentradonof2・Orr皿Ol／1・   

14．3．7AJu／n〟I血mco〃始〃f  

Thefinalbulksolutionsofalbuminandplasmaproteinfractionshal1have  
amaximumaluminiumCOnCentrationof7・5pmoIA（200pg／1）・  

14．4肋ga〃dcoJl由加e愕   

The requlremenS COnCernlng丘11ing and containers glVenin Good  
ManufacturingPracticesforBiologicalProducts（りShal1apply・  

SpeCialattentionshallbepaidtotherequ甘ementthatsolutionsofalbumin  
andplasmaproteinfractionintheclosed丘nalcontainersshal1beheatedto   
inactivateanyinfectiousagentsthatmaybepresent（SeCSeCdon14，   
paragraph2）．Inordertopreventproteindenaturation，aStabilizershal1  
beaddedtoalbuminsolutionbeforeheating（SeeSeCtion13・1・1）・  

ln some countries，the nationaIcontroIauthority may authorizeaninterval  
10ngerthan24hbetweenfi［lingandheatingto600C・  
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